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Cart I. Civin, M . 0 . (principal investigator), Assistant Professor of Oncology 4 Pediatric 
Lyle L. Sensenortnner, M.O. (co-investigator) , Associate Professor of Oncology 4 Medicine 
Levis C. St reuse , M.O., Fellow la Oncology 
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Many of the cache a Isms of seif-renewal & diff erentiation of hmcopoleclc precursor 
cells. Including the rtfulatlon of these processes, remain to be elucidated. In many 
respects, further detailed experimental analysis of hematopoiesis depends on the 
Identification, Isolation, and molecular characterisation of plurlpoteac and committed 
hematopoietic precursor ceils# Xmmologlc 1 dent if ice cion end study of subsets of 
cells has led to drama tic protress In understanding ocher differentia ting organ systems p 
end initial studies (including our own) reveal impressive heterogeneity of myeloid ceil j 
surfaces chat should allow manipulation by inunologlc probes. Ye propose further 
development! and use of murine and htman monoclonal antibodies, specifically directed 
against smell subsets of myeloid ceils^ to approach the identification end isolation of j 
human hematopoietic precursor cells. Several collectively unique approaches to antibody ; 
development end characterisation will be employed. Resulting antibodies will be used 
to isolate precursor cells, and to study hematopoiesis in model systems, this word 
might have eventual broad application for the understanding, diagnosis and treatment 
of leukemia and aplastic anemia in man. 
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Our general goal la co use specific anti-progenitor call eono clonal antibodies co 
dissect human hematopoietic dif f erentlaclon* In ?ur 2 of this grant, ve will contlnua 
co derive increasingly specific murine anti-huaen progenitor call aoooclonal anti* 
bodlea , using alee IwilTed with (l) myeloid leukemia call Unas or (2) progenitor 
cell-enriched fractions of normal huaan marrow calls* We will cast those monoclonal 
antibodies for binding to an array of (In vitro ) colony-forming calls* Using launi 
adbaranca tachnlquas with tha antibodies exhibiting the highest degree of specificity 
for early myeloid cell surface differentiation antigens (such as aatl-Ky-LO, an anti- 
body ve have already developed), ve vlU isolate small, progenitor-rich huaan narrow 
cell populations* Ve will study the morphology, cytochemistry , antigenic phenotype* 
and cell cycle phaee of theee cells. Finally, ve will examine the changes in these 
cells after stimulation by exposure to soluble factors and othar (possible regulatory) 
call types. 


j i-w-TU. rO 


VIRTIIAATI ANIMALS INVOLVS 0 QlM 8 YU II Y||.' MK . nwMiKW* I'M* MlCS. We Will 

Use uU v.T-r Halted ue* of aarrov cello from e tm other species (laeludia* verlouo 

priaoteo, if poaalble) that art bela| aacrlflced by othar isreatl«etors for othar purport 
&e ytll notify Htl If thla uae b.eoiw iubieiattii. 
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5. Ttciual . Z» . Sugiaoco. T. . Kina to . Z. Stfin . Z. . Cl Tin. C.I.. Early. A., 
Pralsler. H. . Sanderson. and Miaowada, J. Heterogeneity of AML sad 
CM. Blaaca aa Determined by Multiple Monoclonal Antibodies. Proc. As. 

Soc. Clin. Oncol. 1: 137. 1982. 

6. Civic • C.I.. Strauaa. L.C. . Stovall. C. and Shaper. J.H. 

Charactarlxacion of Pour Monondonal Antlbodlaa Inactive with Hunan Marrow 
Subaata. Blood 30(53 r 93a. 1982. 

7 . Vaughan . W . P . . s trauaa . L.C*. Burks . P .1. . Skubltt . l.H. . Schwartz * 1. P . . 
Karp. J.Z. . aad Civin. C.Z. Surface Marker Phenotype (SHF) Predicta 
Response to Therapy la Aeute Non- Lymphocytic Leukemia (AMU.). Aaer. Soc. 
Clia. Oncol., la preaa. 1983. 

8. Strauaa. L.C. . Teughan. V.P.. Schwartz. J.P.. Burke. P.J.. Karp, J.K.. cad 
Cl via. C.Z. Surface Marker Phenotype (SUP) aad Bleat Morpbolocy la Acute 
Noe-Lymphocytic Leukoma ( ANLL) . Aaer. Pad. Clin. Bee.. Za preaa.- 1983. 

9. Strauaa. L.C. . Stuart. B.K. , aad Clvla, C.Z. Aatlgenle Aaalyala of 
Haaatopolaaia. Aaer. Aaaoe. Cancer Bee. 23: 268, 1982* 

10. Clvla, C.Z. , Brovall. C. . Strauaa, L.C. , Sehwartz, J.F. , aad Shaper, J.I. 
Cell Surface Aatlfeaa Defined by Pour HonnH imal Antlbodlaa Belaed Against 
KS-la Celia. Hybrldoma 2: 123a. 1983. 


1. General Scientific Coala 


Unchanged froa original franc proposal. 
2. Conclaa Description of Tear 1 Baaulta 


(Keyed to Experimental Design and Specific Alan Sections of Initial Crane) 

( l) Develoowsnt of oonoclonal entibodleo (McAb) directed ecalnst Lmature 
haan eveiold cella . 

(la) tterlne i JteM^ralsad_eo a ^tBan_u2*^2il_^fS^S^_£S^^SSS-fid 
eatura fTanulocrtas : 

We a booe d that anci-My-1 . the fine aacl-tman graeulocyclc 
cell —a pacific HeAb (which reacted epoelflcelly with eeutrephlla 
aad ell oorpholoflcally-def lsed neutrophilic precursor cella) did 
not bind eo gTUulocyte/uacrophage colony-forming cella (CPC-CH), 
chough It racognlzod lonkaol c cull llaee aad blade calls froa 
patients (Strauaa at. el.. 1983). Than, My-l done eot appear eo 
be a hematopoietic progenitor cell antlfen. A eunbur ef McAb 
with slullar specificity have beau reported (Perusals at. el*. 
1982; Knapp, 1982; Skubltt at. el, 1983). We e booed that of 17 
additional IgM anti-neutrophil McAb that we obtained, all 
recognised aa ollgosaceharldn epitope contained specifically In 
Laceo-N-fueoponeaoso ZZZ (Bonne et. el, 1983). Surprisingly, 
this funodomlnant antigen la also expressed la normal end 
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malignant fciaan lung and inttsciuai ci«su« and li eha 
stigt-tpaclfle embryonic antigan, SSIA-l (Huang tc. al, 1913). 

Tha anti-naucrophil Mexb, AHH-1-3, 7 and 8. vara scudiad in 
similar fashion (Strauss tc. al., 1983). AHH-i-3 rtcoguiia tha 
Ky-1 spit opt, buc on giycoprotains as vail as glycolipids 
(Skubitx at. al. , 1983). Tha AHH-7 IgC, Hcib racoguitaa all 
granular laukocytaa ( nautrophlls . basophils. tosinophila . and 
aonocytts) and binds to about 73Z o f C7C-GK (rsTaallng prsnouslr 
undascribad bacaroganltT of C7C-GM). Tha xflH-€ XgG. HcAb la 
unlqua In its specificity for nautrophlls beyond cha 
nacaayaioeyta staga of naturation. 

Va hart ralsad ochar Hcib against myeloid eail llnaa. and 
characcariaation of thasa is progrsssing* inti-My-10-13 . 4 
anci-lCG-la Hcib saiaecad for binding to cha CG~la (undiffaren- 
tlatad leukemia) call llna. but not to mature granulocytes, 
appaar particularly intarastlng (Girin tc. al.. 1983) as 
candldata anti-progenitor call KcAb. Of chaaa 4 monoclonal 
antlbodlas, antl-MylO had cha moat narrow cailular spacificlty. 

It blnda co I£-ia and ICC- 1 calls, but not to ochar lymphoid or 
nyalold call llnaa or to normal human blood calls. Only 
approxlaacaly 3Z of normal htaan narrow calls bind this antibody. 
This My* 10- posit Ira narrow call population includes morphologi- 
cally Immature blaat forma of many Ilnaagas. Our data ualng 
tens adharauca ("panning*) techniques lndleata chat My- 10 la 
azprassad on all C7CH31. In addition, cha My- i 0-posit ire marrow 
call population la highly anrichad la carmloal daozynuclaocldyl 
cransftrasa-posiclTt cells* Early raaults roggasc that arythrold 
burst-forming units (BFU-E) art also My-10-posltlTS, buc 
definitire arparlnants with arythrold and mule ipo cant (CTU-GEMM) 
progenitors ara la prograaa. Work in prograss will fully 
charactarlza tha cailular dlatrlbuclon of tha My-10 aatlgan. but 
it la alrsady daar chat My-10 is unique in its expression on 
call surfaeaa of bamatopolatle progaaltors. but not on aatura 
ayaloid calls of. any linaaga. Using rectorial call surfaea 
Is balling with 1 i and lMinopraelpltaelon or Western blotting. 

* wa hare aatabliahad chat cha My-10 aatlgan la a call aambrana 
protala of approxlaacaly 113 kfi. Our prallalnary data also 
lndleata chat C7TJ-OC tzprsss My- 11 and My-13, but not My-12. 

My-il has an spparaat Mr of approximately 230 U). 

(lb) Murids HcAb ralsad to progenitor-enriched narrow call populations : 

Wa hare hypar-teunlxad ales with My-l-negaelre normal hiaan 
narrow enlla (which ara 2-5-fold anrichad for CTCH3M) , obtalnad 
by traatmant of piastle-nonadhersnt marrow ealla with anti-My-l 
and complamanr chan reeorery of raaldoal vhoia rtabie calls by 
danslty gradlant cantrlfugatlon. In ona fusion, wa ldantlfltd an 
Ic6 2a HcAb that, by Indlract teunof luortscanca . blnda to 1-10Z 
of normal marrow calls, but not to aatura nautrophlls, 
lymphoeytas, aonocytaa, or rad calls. 
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Va hava mcantiy hyptriaaml tad aica with Mp-lO-pcaitiTa 
normal htman aarrow calls (obtained by penning; 5"30"fold 
anriched for (7C*QO ah d Art preparing to derive Mcdb frot these 
•let. U* will icreen the hybridanea for binding to eubeeta of 
Wy-lO-potitlrt ceils* 

(ic) Pavalogaant of htman ancl"progtnltor MOb : 

TMs work has boon postponed on ell techniques for production 
of huaaa McAJb at* perfected* 

(2) Heib binding to colonr-fomlng calls : 

As described a bow*, candidate anti-prog talc or cull McAb • tuch aa 
ant l-My- 10-13, ata being tttetd for binding to defined colony- forming 
units • Interesting prtllmlaArr expe rlaencs suggest that the 
~prt~<7C<OT (as dsfiaad in * continuous * buua na rrow cultural 
expresses My-lO. 

(3) IsolAtlon and study of hematopoietic progenitor calls ; 

Using complaant-aadisted cytotoKlclcy, conk land with dtnnlty 
(radiant centrifugation , panning , and fluorescaner-ectlTAtad call 
sorting with tbs appropriate He lb, va can grmatly enrich for CTC-Of 
and otbar aorpboioglc blast calls* Ha haws b agna to study thasa 
lauturi call populations, For sample, preliminary axparlaants using 
propldlta lodida staining of nuclei indicate a difference In DMA. 
contaat batvaan My- 10- positive mad -ne g stive narrow call populations* 

References : 

1. Strauss, L*C*, Stuart, LL , and Ctrln, C.I. Antigenic Inal fall of 
Hsnacopolaal a: l* Expression of the My- 1 Granulocyte Surf act Antigen 
on RiaiAii Harrow Call a ad Ltdualt Call Linas* Blood, In prsas, 1983, 

2. Perusals, 1*, Triaehiari, G* , Lataean, 0*, JanSlawies, J., Lang, 1*, 
and Lor ar a , G* Monoclonal Antibodies chat Da tact Dlffarautlatlon 
Surf aca An tig ana on jaws Myelomooocycic Calls* Hood 59: 382, 1982* 

3* Knapp, V* Monoclonal Anclbodlaa Against Diffarantiation Antigens of 
Myeiopolaela. Uut AS: 301, 1982* 

A* Shu bit a; CM* , Zhsa, t. , sad August, J*t* A flnasn Granulocyte- 

Spaciile Antlgan Characterised by Oaa of Monoclonal Aatlbodlaa, llood 
61: 19, 1983* 

3- feaag, UC. , CiTin, C*2., Magnanl, J*U, Shapar, J.X., and Gins burg, 

7. My»i , tbs Myeloid- specific Antlgan Detected by Mouas Monoclonal 
Aatlbodlaa, Is a Sugar Sequence Pound In LectoHI-fuco pants© ee III* 
Blood, In preaa , 1983* 
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6. S craws. L.C.. Staibltr. K.H. . August. J.T.. tad CItIs. C.I. Anti genie 
Analysis o t Haaatopoisals: IXZ. txprsasion of Human Nsutrophll 
Antigtna oa dorsal tad Lsuksaie Harrow Calls. Subnittad, 1983. 

7. Clvln. C.I., Brovall, C. , Scrauaa. L.C.. Schwartr, J.P.. tad Shapsr, 

J.H. Aatlgsnie Analysis of Htaatopolaals IX. Call Surftea A&tigsns 
Daflaad by Pour Mooocional Antibodiss Raiatd Against KC-ls Calls. 

Subsittad. 1983. 

3. Sosciflc Objsetlvss for tha Coslat taar (Taar 23 
( 1) Contlauad MeAb development : 

( la) Murine MeAb ralaad to hwan myeloid leukemia eall llaaa and 
aatura craauiocrtaa : 

We have ralaad aaw murine MeAb agalaat tha K-562 esll- line 
tad agalaat aatura graauloertaa aad rad ealla (tha lattar two 
aaca of MeAb aa pares of oebar pro j sees). Wa will case tha as at 
novel of tbaaa for aarrov eall reactivity, glrtag priority eo 
MeAb which detect protala aaelgaaa. Va have hypariaaualzad fraab 
alee with tha IC-ia, K-562. aad BEL call llaaa, raapactlTaly, aad 
wa will develop MeAb froa chase ales, using seraeolag tcrataglsa 
designed eo aalaet IgC MeAb dlraeead agalaat lamacure 
haaatopoietlc calls. Ia separata . bat related projects , wa will 
characterize the aaelgaaa raeogalaad by these antigens, using 
biochemical aathoda. 

(lb) Murine MeAb ralaad to progenitor-enriched aarrow call populations ; 

Va will study tha cellular specificity of the IgC- MeAb 
raised to Hy-l-aagaclve normal human aarrow ealla (tee ‘taction 
2 (lb) abowa). Va will probably not. however, use the alee 
limited with My- 1 -negative aarrow ealla . sines we aow have 
available mica hype mislead with nature cereal eyeloid ealla 
la mare pore fora (i.e. . My-iO-poaltlve cells, which art ears 
enriched for CTC-CM). Prom these letter mica, wa will develop 
and aalaet MeAb which specifically bind to eubeata of 
M^lO-pealtlvm aarrow cells. Va have developed a cached to ease 
for Mwsswf to tho small mxabars of avallablo MylO-positlve 
marrow calls, using eytoceatnfuged , gently-fixed (0.3X 
paraformaldehyde) calls obtained by panning as cargacs; 

XgC-secraclng hybrldoaas will be tasted for binding eo 
Hy-10-penltlve normal marrow calls using a biotinylated 
p retain- a/PITC- or aa ay m a labelled avidla system for saasitiva 
detection (ancl-My-10 MeAb (aa IgC.] bound eo tha cells will not 
be detected by protala A at pi 7.0. Ia addition, we can screen 
by floe cytometry aad aalaet MeAb that react with <102 of whole 
marrow aad no My- 10— negative calls, for the Imi rilata futura. we 
will lgaore progenitors that any be My-10-negetive aad 
eoaeaaerata oa subdividing the My-10-posieive progaaieer-neh 
calls, tfe feel that this schema of limiting aad screening 
using normal aarrow progoalcora has sufficient potential for 
obtalalag ast r sma ly progenitor-specific MeAb to justify ehe much 
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fTtactr sffort required, eompsrsd to the tbort tpp ro*cd using 
ceil lines. Honvtr, both approaches vlU be attempted 
concurrently, lines the approach of using call lints hat Already 
yielded Taluabla McAb (see abort). 

(1c) Development of btaan snti-proysnltor Heib t 

Since major contributions can be made to the study of 
hematopoiesis by development of approprlactly specific Birl&e 
Mcib. a process vhlch is now routine in our hands, me will 
continue eo exploit murine Hcib. ¥e mill await technical 
Improvements la nethodology for production of baas Kcab. 

(2) KcAb binding to col opt- forming cells ; 

Candidate anti-progenitor cell Neib mill be tatted for binding to 
as many types of measurable colonyforming ceils aa possible. Since 
these are murine satl-famea Hcib, bn»an col on y- form! ns cells hare 
highest priority. Qntii recently, we tested Heib only for blading to 
Inman C7C-Q1. using a soft agar/humaa placenta conditioned medium 
system. In addition, we are now (1) testing bmu GTC-CH using 
sec by 1 cellulose cultures and other sources of eoiomystlnulsting I 

factor, (11) tasting human IFU-E, CTD-g, ami CJtHSMf using several 
methods, (ill) testing *pre-C7T7-Qf” la "comrlnmons* bmtn marrow 
cultures, sad (lv) exploring assays for other progenitors and la ocher 
species (where re constitution experiments could be done). j 

Si 

V. aro aapoelally incaraatod la eba ■altllla.af. eelealu 
doacrlbod by Or. M. 0 ( m (bp. tattol. 10 (Soppl): 166, 1962; 

Dr. Ogawa has kindly of farad ea eaach aa his wacbodology, sad la 
iwattl woods. Dr. L. Scrauaa *111 spend a nfflelnt amt tlao la 
Dr. Of tvs' a laboratory to loan chM. aaeboda). Is aaaaoea, Dr. 

Ofawa'a cultar aa contain colonloo of all eh. wy^old Llnaagoa and 
larpo oiaab.ro of ’flu** eolonloa; our ronclao om of ehsao cslesro* 

■lght aspplaae eh. oa. of aovoral col cor aa to ease ueh comic tad CTC 
aoparacaly, sad would at eh. hm clan allow casting of tha praaomd 
aarllar progmeor Mila ehae giro rlaa eo Ua d eoloalos. Thaa, la 
Tsar 2, wo will axpud eh. roporeoira of CTC eoncod for Melb bladlaf. 

C 3 > Isolation sad a tody of hma copolatlc protanltor ells : 

Za Isolating aacigan— poaieiTa Tttna -oacatlTo narrow call*. wo 
haw. found ehae eh. panning caehnlqoo flea «t noods wary wall. VO 
will cantina. eo uao ehla wachod, along with cowplowmt Mills tad 
cytotoxicity (whara poaalblo), eo oerooa Initially for aure* call 
bladlag by oar Mcab. flow cytoaoery and fluoraa casco- acrlracad call 
oorelaf will bo uaod eo ask questions ralatod eo gsaneieaclTa anclgan 
expression. 

McAb laolaead, progenitor-rich colls (a.g. . Hy-lO-'posltlra narrow 
colls) will bo owaloaeod for: 

(a) cyt morphology and eytocbaalscry , 

(b) terminal daozynaclooeidyl craaaforano eraesat. 





(c) exprtealoa of oth«r (defio*4 other Hclb), 

(4) OKI content by tier* cytometry (coil cyeie phase) 

v« will piici the progenitor-rich cells iato liquid colors, tad 
cvslustt them ovtr time by cht ibo?« ptrutc«r« f with aad without tht 
tddltlou of various factors or esil types ♦ i*|* 

(a) coiony-stimuiaciat factor 

(b) srythropoiitlxi 

(c) bora t-promo ting factor 
(4) htlptr T-cella 

(•> cytotoxic/ suppressor t-eella 

(f) granulocytes 

(g) lactof srrla 

(h) ttido t oxla 

(i) drufi which affect adetryl cyclase actlTlty 

(j) McAb sad purified antigens 

Human Subjects 

enchanted from original grant proposal* 



12 


two run 



motion 


Cl 


DEPARTMENT OF HEALTH AMO HUMAN SERVICES 
PUBLIC HEALTH URRCI 

REVIEW GROUP 1 

Ufl 

1 ACTIVITY 

5 1 101 



TOTAL PROJECT Pf*i00 
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CXTI8, COST I 
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: 

1 

S. ENTITY IOCNT1PICATION NUMBER 

152059511015 
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t xmi ami *acMM or wnew. u« h whom owe*. 
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0Z1XCZO1 

onicz or accositixs sxavzcz s 

2C MAJO* SUBDIVISION 

school or aaoicxaa 

3 ORGANIZATIONAL COMPONENT to RECEIVE CREDIT FOR 
BIOMEDICAL RESEARCH SUPRORT GRANT /jot •ngrrwcnorm/ 

01 S CSCCL Cf 51DXCX11 

job is aonzis aaivaisitT 
emus a j*tb sxujts 

BiLZXBOIl, 10 21218 


COMPLETE FOLLOWING t$m 


7 muman SUBJECTS 

Q no g yss | 


11 INVENTIONS fMP lApmiCfJOAPl 

\ □ Rppaoumv rpoortRB 

□ wo Byes or 

( Q ^ PAPAOMPW yppOHPB 

\ g Perm 59* tnciOOTO 

1 AECOMSINANr 0NA 

g no Q yes 

telephone information 

9 PERFORMANCE SlTElSi •o/’yanrjarjcni ana aoartupf/ 

Oncology 3 -L 21 

Jeans Haskins Oncology Ctnctr 
600 Norm Jo if* Scr*«c 
3sl:LSort, Marv Land 21205 

12a PRINCIPAL INVESTIGATOR 

OR 

PROGRAM OIRECTOR fw Hi 

AREA 

coot 

1 TtUN*ONf NO 
HO E2 T(n$>0* 

301 

955-8816 

-8U2 

12b. NAME op EUS1NESS OFFICIAL 
ffPRII 

Lavtpdcp E. Johnston 

301 

33S-8 15 T 

19c. NAME AMO TITLE OB OFFICIAL 1 
SM1MBPQ FOR AmJCAMT 
ORGANIZATION /pm tSl 

David A. Bisks * Ph.D. 
Associscs Dr m for 
Rtissrch 


955-3061 

’0 DIRECT COSTS REQUESTED FOR BUDGET PERlOO 

$77,734 l 
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Susan, 5:ea Calls ana ^onocianai Ancisadies 
Invent:: : Curt 1. Civm, M.O. 

Pater.: applied for : February 6, ;984 
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